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* NOTICES* ^ <S+ H' 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Rolling and maintaining the reduction effectiveness of resistance, horizontal 
rigidity can also be secured and this invention relates to the solid tire both for lightweight-izing and the 
industrial vehicle which may improve controllability. 
[0002] 

[Description of the Prior Art] Although it is suitable for the industrial vehicle of the low speed which 
carries loading premises, indoor, etc. since the so-called solid tire of a solid moreover does not have 
generating of a blowout etc. greatly [ vertical rigidity ], weight is heavy, it rolls and resistance also has 
the fault of being large. 

[0003] For this reason, in JP,2-48201,A, lightweight-ization and rolling and aiming at reduction of 

resistance are proposed by preparing a foaming layer in a core. 

[0004] 

[Problem(s) to be Solved by the Invention] By the way, although it does not become a problem with the 
tire for hand trucks indicated by the official report mentioned above, in the solid tire used by the high 
load as industrial -vehicle two ways, such as a fork lift truck and a platform truck, horizontal rigidity etc. 
runs short by arrangement of said foaming layer, and that controllability, such as turning stability, falls 
poses a big problem. 

[0005] Lightweight-izing and as a result of repeating research and an experiment wholeheartedly in 
order to raise controllability, rolling and aiming at reduction of resistance, this invention person found 
out that good controllability was obtained, when the radial inside part of a solid tire biased the foaming 
section toward the radial inside by the rim flange paying attention to deformation of a longitudinal 
direction (tire shaft orientations) being suppressed. 

[0006] Namely, from the area center of gravity GT of the whole tire meridional section, rolling and 
maintaining the reduction effectiveness of resistance, on the basis of making it located in the radial 
inside, horizontal rigidity can also be secured and this invention aims the area center of gravity GH in 
the tire meridional section of the foaming section at offer of the solid tire both for lightweight-izing and 
an industrial vehicle which may improve controllability. 

[0007] In addition, an "area center of gravity" is the point set to be in agreement with the center of 
gravity of a corresponding homogeneity plate as well known as "a center of gravity of area." 
[0008] Moreover, although supposing that it is symmetrical in the range of the variation by the error at 
the time of shaping etc. to the tire equator can adopt various configurations, such as circular, a longwise 
ellipse form, a square, and a butterfly configuration, preferably and concretely since the configuration in 
the tire meridional section of said foaming section raises the uniformity of a tire Since the round shape 
which distortion does not concentrate locally from improvement the uniformity of a tire, a vertical rigid 
one, and horizontal rigid and a viewpoint of a moldability is the most desirable and the same, the 
foaming section It is desirable to be allotted continuously in the area same (for it to be able to set to a 
tire meridional section) in the range of variations, such as errors at the time of shaping etc., as a hoop 
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direction, a configuration, and a location. 

[0009] the substantial tire cross-section configuration which furthermore disregarded namely, assumed 
the lug slot etc. that there is nothing by this invention although the configuration of the whole tire 
meridional section changed with cross-section locations when the lug slot etc. was established for 
example, in the tread side ~ with, suppose that the area center of gravity GT of the whole tire meridional 
section is defined. 

[0010] However, this invention does not except what does not have the area center of gravity GT of the 

whole tire meridional section on the tire equator. 

[0011] 

[Means for Solving the Problem] It is characterized by having the solid section which surrounds the 
foaming section which the solid tire both for an industrial vehicle of this invention consists of foamed 
rubber, and is extended to a hoop direction in order to attain said object, and this foaming section, and 
consists of rubber of non-fizz, and locating the area center of gravity GH in the tire meridional section of 
said foaming section in the radial inside from the area center of gravity GT of the whole tire meridional 
section. 

[0012] in addition, the ratio of the radial distance Z between the area center of gravity GH of said 
foaming section, and the area center of gravity GT of the whole tire meridional section, and tire cross- 
section height H - it is desirable to make Z/H or more into 0. 15 from a viewpoint which said foaming 
section is located in the radial inside, and can secure horizontal rigidity certainly. 
[0013] 

[Embodiment of the Invention] An example of the gestalt of operation of this invention is explained 
based on a drawing below, while drawing 1 is the tire right half meridional sectional view of the solid 
tire 1 (only henceforth a tire 1) both for an industrial vehicle of this invention in the condition of having 
carried out the rim group to Rim R, and this tire 1 consists of foamed rubber and being extended 
succeeding a hoop direction - a cross section - it has the solid section 3 which surrounds the foaming 
section 2 and this foaming section 2 of the shape of a circular doughnut, and consists of rubber of non- 
fizz. 

[0014] Said solid section 3 is equipped with the side rubber layer 14 which is allotted to the tire shaft- 
orientations outside surface of the annular base rubber layer 12 with which said rim R is equipped, the 
annular tread rubber layer 13 which forms tread side 13A while being allotted to the radial outside, and 
the base rubber layer 12 and the tread rubber layer 13, and forms sidewall side 14A by this example. 
[0015] Said base rubber layer 12 is raising rim-proof slip characteristics by using the reinforcement 
rubber or hard rubber of non-fizz with high compressibility which JISA degrees of hardness are 65 
degrees or more and 90 degrees or less, and was suitably reinforced using the staple fiber code etc. 
[0016] Moreover, the thing of the so-called tread rubber combination which carried out specified 
quantity combination of the carbon is used for diene system rubber, such as the rubber constituent with 
which the rubber of the non-fizz of 60 degrees or more and 67 degrees or less was used for said tread 
rubber layer 13 and with which the JISA degree of hardness was excellent in abrasion resistance, cut- 
proof nature, crack-proof nature, and grip nature, for example, natural rubber, polyisoprene rubber, and a 
styrene butadiene rubber. 

[0017] Furthermore, a JISA degree of hardness can use the rubber of the non-fizz of 50 degrees or more 
and 65 degrees or less, and the rubber constituent excellent in cut-proof nature and breakage-proof 
nature, for example, a natural rubber-butadiene rubber polymer etc., can be used for the side rubber layer 
14. 

[0018] In addition, between said base rubber layers 12 and tread rubber layers 13, as for the solid section 
3 - the medium rubber layer which consists of comparatively flexible natural rubber of 55 degrees or 
more and 62 degrees or less etc. may be prepare - a JISA degree of hardness can combine various 
rubber of the different species combination of exoergic endurance, low febrility, and low time for 
maintenance of many engine performance, such as ****** y rim fitting nature, vertical rigidity, and 
horizontal rigidity, and improvement. 

[0019] Moreover, said foaming section 2 consists of foamed rubber which made closed cells scattered in 
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abbreviation homogeneity into a rubber base. This foamed rubber is fabricated to said solid section 3 
and one by kneading foaming agents, such as for example, a JINITORON BENTA methylene tetra- 
amine, azodicarbonamide, azo boss isobutyronitrile, and toluene sulfonyl hydrazide, to a rubber base, 
and making this kneading object foam by heating at the time of tire vulcanization shaping, and 
subsequent annealing. In addition, in order to lessen configuration change of the tire 1 by foaming at the 
time of annealing, in the maximum width location of the tire shaft orientations of the foaming section 2, 
it is desirable to form the convex configuration section M in vulcanization metal mold at drawing 1 , as 
an alternate long and short dash line shows. 

[0020] Moreover, also when said rubber base of said foamed rubber is made to foam, it was formed by 
the hard rubber presentation and has blended carbon black more than 50 weight sections preferably more 
than 45 weight sections to the rubber 100 weight section, for example, the natural rubber 70 weight 
section, and the styrene-butadiene rubber 30 weight section by this example so that required rigidity 
may be acquired. 

[0021] Moreover, the area center of gravity GH in the tire meridional section of said foaming section 2 
is located in the radial inside from the area center of gravity GT of the whole tire meridional section of 
the tire 1 which consists of this foaming section 2 and said solid section 3. 

[0022] Although the foaming section 2 has weak rigidity compared with the solid section 3, said area 
center of gravity GH of this foaming section 2 By making it located in the radial inside from the area 
center of gravity GT of the whole tire meridional section, namely, biasing this foaming section 2 toward 
the radial inside part of the tire 1 with which deformation of a longitudinal direction is suppressed by the 
rim flange F, and allotting it lightweight-izing by having formed the foaming section 2 - rolling and 
maintaining the reduction effectiveness of resistance, horizontal rigidity can also be secured and 
controllability, such as good turning stability, can be obtained. 

[0023] in addition, the ratio of the radial distance Z between the area center of gravity GH of said 
foaming section 2, and the area center of gravity GT of the whole tire meridional section, and tire cross- 
section height H ~ it is desirable to make Z/H or more into 0. 15. 

[0024] If aforementioned ratio Z/H is smaller than 0.15, it will be allotted comparatively outside and the 

radial effectiveness of a tire 1 mentioned above will not fully be attained for the foaming section 2. 

therefore, a ratio -- as for Z/H, 0.2 or more are [ 0.15 or more ] more preferably good. 

[0025] however, a ratio ~ if Z/H is too large, the foaming section 2 will approach too much inside 

[ radial ] a tire 1, the fitting force of a tire 1 and Rim R will decline, and it will become easy to generate 

rim gap. therefore, a ratio — it is desirable to make Z/H or less into 0.25. 

[0026] Moreover, as for the expansion ratio RA of the foaming section 2 (volume of the = foaming 
section 2 whole / volume of the whole foamed rubber before making it foam), 1. 1 or more and 2 or less 
are desirable. 

[0027] said expansion ratio RA - less than LI - lightweight-izing - it rolls, and reduction of resistance 
is not fully attained, but, therefore, 1 .2 or more are still more desirable. 

[0028] Moreover, when expansion ratio RA exceeds 2, lowering of the controllability by rigid lack and 
lowering of the endurance by the lack of on the strength tend to take place, and, therefore, 1.4 or less are 
still more desirable. 

[0029] The radial distance h2 between the bead base lines BL which furthermore pass along the radial 
outermost edge of the foaming section 2, the inner edge of a tire 1, and a tire shaft-orientations outer 
edge, The ratios h2/H with tire cross-section height H from this bead base line BL 0.4 or more and 0.7 or 
less are desirable, and, as for the ratios hl/H of the radial distance hi between the radial most inner edge 
of the foaming section 2, and said bead base line BL, and said tire cross-section height H, 0. 15 or more 
and 0.3 or less are desirable. 

[0030] H exceeds said ratios h2/0.7, or/and if H exceeds said ratios hl/0.3, risk of it becoming difficult 
to fully secure horizontal rigidity, and the foaming section 2 being exposed to a wear anaphase will 
become large, and will be that partial wear-proof nature, abrasion resistance, and cut-proof nature tend 
to fall. 

[003 1] Less than 0.4 decline [ **** h2/H ], the fitting force of a tire 1 and Rim R declines [ Ratios 
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hl/H ] less than by 0. 1 5, and it becomes easy to generate rim gap. Therefore, as for Ratios hl/H, 0. 17 or 
more are still more desirable. 

[0032] moreover, the ratio of the maximum width WH of the tire shaft orientations of said foaming 
section 2, and the total width of face WT of a tire 1 -- as for WH/WT, 0.30 or more and 0.60 or less are 
desirable. 

[0033] Less than by 0.30, aforementioned ratio WH/WT cannot fully secure vertical rigidity, but, 
moreover, may check lightweight-ization by the volume decrease of the foaming section 2. therefore, a 
ratio — as for WH/WT, 0.36 or more are still more desirable. 

[0034] on the contrary, a ratio -- if WH/WT exceeds 0.60, the solid section 3 will become thin between 
the foaming section 2 and said sidewall side 14 A, and it will become difficult to fully secure vertical 
rigidity and horizontal rigidity, therefore, a ratio - as for WH/WT, 0.5 1 or less are still more desirable. 
[0035] moreover, the ratio of the area VH in the tire meridional section of the foaming section 2, and the 
area VT of the whole tire meridional section - as for VH/VT, 0. 1 or more and 0.4 or less are desirable. 
[0036] Aforementioned ratio VH/VT becomes [ too little / said area VH of the foaming section 2 ] less 
than by 0.1, and it becomes difficult to fully attain lightweight-ization. therefore, a ratio - as for 
VH/VT, 0.15 or more are still more desirable. 

[0037] If **** VH/VT exceeds 0.4, the area VH of the foaming section 2 will become excessive, and 
will tend to become rigid lack. And the solid section 3 becomes thin between tread side 13A and the 
foaming section 2, and become easy to expose the foaming section 2 to a wear anaphase, and also A tire 
trauma tends to happen by the thinning of the solid section 3, moreover, the solid section 3 becomes thin 
between Rim R and the foaming section 2, and a fault, such as becoming causing fitting force lowering 
with Rim R and endurance lowering in the radial toe of a tire 1, tends to happen, therefore, a ratio -- as 
for VH/VT, 0.3 or less are still more desirable. 

[0038] in addition, said area VH of the foaming section 2 was mentioned above - as ~ substantial - etc. 
-- the part from which this area VH differs in a hoop direction although it can set uniquely in the range 
of variations, such as errors at the time of shaping etc., when this foaming section 2 follows a hoop 
direction in area - "-- substantial - etc. - the time of differing to extent which cannot be said to be 
area" — said ratio — VH/VT - said range — then, it is good. 

[0039] Moreover, said area VT of a tire meridional section can be uniquely defined about a tire 1 like 

the area center of gravity GT mentioned above. 

[0040] 

[Example] The solid tire both for an industrial vehicle of this invention which has the basic 
configuration which tire sizes are 7.00-12/5.00, and is shown in drawing 1 was made as an experiment 
based on the specification of a table 1 (examples 1-7), and each engine performance was tested. 
Moreover, the tire (conventional example) without the foaming section and the tire besides the invention 
in this application (examples 1-2 of a comparison) were also made as an experiment, combined and 
tested with the same size. In addition, rubber combination of the foamed rubber which forms the 
foaming section of the tire with which the test was presented was shown in a table 2 on behalf of the 
thing of an example 1 . About other tires, like common knowledge, since expansion ratio RA can be 
adjusted by fluctuating a foaming agent suitably, it omits. 
[0041] The test approach is as follows. 

** The amount of bending when rim size carrying out the rim group of the vertical pliability sample 
offer tire to the rim (the height FH of a rim flange being 3 1mm) of 12x5.00, and carrying out the load of 
the load of 3260kgf was indicated by the characteristic at a table 1 . It bends, so that a numeric value is 
large, and it is shown that an amount is small. 

[0042] ** The weight of a weight sample offer tire was indicated by the characteristic at a table 1. It is 
shown that it is so heavy that a numeric value is large. 

[0043] ** It rolled, and drum transit of the sample offer tire with a rim of resistance ** was carried out 
by load 2975kgf and rate 20 km/h, it rolled at this time, and the resistance was indicated by the 
characteristic at a table 1. It rolls, so that a numeric value is large, and it is shown that resistance is 
strong. 
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[0044] ** The front wheel of a fork lift truck was equipped with the sample offer tire with a rim of 
controllability **, and where the loading of 700kgf is carried, organic-functions assessment by the 
driver was performed. Ten points of the result are displayed on a table 1 by law, and it is shown that the 
horizontal rigidity of a tire is insufficient and turnability is inferior if mark are small. 

0045] 

A table 1] 
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[0046] 
[A table 2] 
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[0047] Moreover, the tire which changed the expansion ratio RA of the foaming section variously 
among examples 1 was made as an experiment, and the graph (least square method) of drawing 2 
showed the result of having rolled by the aforementioned test approach and having tested resistance and 
controllability. 

[0048] the same - the ratio of an example 1 - the graph of drawing 3 showed the test result of a tire 
which changed various VH/VT. 

[0049] From the test result of a table 1, the thing of an example has checked lightweight-ization and 
improving controllability compared with the thing of the conventional example and the example of a 
comparison, having rolled and maintaining reduction of resistance. 

[0050] moreover, the expansion ratio RA from the graph of drawing 2 and drawing 3 and a ratio - it 
turns out that each engine performance is secured with sufficient balance in the desirable range indicated 
on these descriptions of VH/VT. 
[0051] 

[Effect of the Invention] like the above statement -- the solid tire both for an industrial vehicle of this 
invention - lightweight-izing - rolling and maintaining reduction of resistance, horizontal rigidity can 
also be secured and good controllability can be obtained. 



[Translation done ] 



